INTRODUCTION
============

Dyslipidemia is a leading cause of cardiovascular disease and mortality worldwide \[[@B1][@B2]\]. According to data from Statistics Korea \[[@B3]\], the leading cause of death was cancer in 2015, with the second and third ranks occupied by heart disease and cerebrovascular disease, respectively. Diabetes was the sixth most common cause of death. Atherosclerosis is a preceding pathologic condition in the development of both heart and cerebrovascular diseases \[[@B4][@B5]\], and dyslipidemia is the greatest risk factor for atherosclerosis. Therefore, there is no doubt that dyslipidemia is a major risk factor for cardiovascular disease and mortality in Koreans. This review article will discuss the epidemiologic characteristics of dyslipidemia in Korean adults. The statistics regarding the prevalence of dyslipidemia in Korean adults in this article were obtained from the Korean Nutrition and Health Examination Survey (KNHANES) conducted from 2010 to 2015 \[[@B6]\].

PREVALENCE OF HYPERCHOLESTEROLEMIA IN KOREANS
=============================================

The prevalence of hypercholesterolemia in Koreans 30 years old and over was 19.5% in 2015 ([Table 1](#T1){ref-type="table"}). Hypercholesterolemia was defined as a serum total cholesterol level ≥240 mg/dL or the use of lipid-lowering medications. The estimated population with hypercholesterolemia was approximately 6.6 million. The prevalence of hypercholesterolemia increased in an age-dependent manner; in particular, it increased approximately 3-fold in women in their 50s and older. Trends in the prevalence of hypercholesterolemia over the last 5 years are shown in [Table 2](#T2){ref-type="table"}. It increased from 13.5% in 2010 to 17.9% in 2015. Moreover, it increased from 8.0% in 2005 to 13.5% in 2010; it then remained steady for the following 5 years, but increased by 3.3% points in 2015.

According to data from the National Health and Nutrition Examination Surveys (NHANES) in the United States \[[@B7]\], the prevalence of hypercholesterolemia in adults aged 20 and over increased from 22.8% in the 1988 to 1994 surveys to 27.8% in the 2011 to 2014 surveys ([Table 3](#T3){ref-type="table"}). Considering the difference in the age of the population between the KNHANES (30 and over) and NHANES (20 and over), its prevalence in the United States is quite high. However, the percent of the population with high cholesterol declined from 20.8% in the 1988 to 1994 surveys to 11.9% in the 2011 to 2014 surveys. The mean serum total cholesterol level also declined during the same period in the United States. This means that the increasing pattern of hypercholesterolemia in United States is mainly due to an increasing percentage of the population taking lipid-lowering medications \[[@B8]\]. This corresponds to a decreasing pattern of cardiovascular diseases such as coronary heart disease \[[@B9][@B10]\]. In contrast, the mean serum total cholesterol level did not decline in Korea during roughly the same period (from 183.9±0.64 mg/dL in 1998 to 185.1±0.64 mg/dL in 2010) \[[@B11]\], even though the percentage of the population taking lipid-lowering medications increased over the past 10 years in Korea (from 2.8% in 2003 to 12.9% in 2013) \[[@B12]\].

PREVALENCE OF HYPERTRIGLYCERIDEMIA IN KOREANS
=============================================

The prevalence of hypertriglyceridemia in adults aged 30 and over was 16.8% in 2015, and the estimated population with hypertriglyceridemia was approximately 5.8 million ([Table 4](#T4){ref-type="table"}). Men had a 2-fold higher prevalence of hypertriglyceridemia than was observed in women (23.9% vs. 10.4%). Among participants under 50 years of age, this difference was much larger, with a 3-fold higher prevalence in men (27.5% vs. 7.9%). This means that one out of every three or four Korean men aged 30 to 49 has hypertriglyceridemia.

Although little change was observed in the prevalence of hypertriglyceridemia in the most recent 5 years (from 16.6 % in 2010 to 16.8% in 2015), a large increase has taken place over the last 20 years, since the prevalence of hypertriglyceridemia in 1998 was only 10.2%, and a much lower level was also observed in men (14.9%) ([Table 5](#T5){ref-type="table"}).

Similar trends regarding sex and age differences in hypertriglyceridemia can be seen in the NHANES \[[@B13]\]. Even though the definition for hypertriglyceridemia is different in the NHANES, where it is defined as a triglyceride level of 150 mg/dL or more, approximately one-fourth of adults aged 20 and over had hypertriglyceridemia in the 2009 to 2012 surveys. A sex difference was seen in adults aged 20 to 39 (25.1% in men vs. 14.7% in women) and 40 to 59 (34.9% in men vs. 23.0% women), but not in adults aged 60 and over. However, the prevalence of hypertriglyceridemia declined from 33.3% in the 2001 to 2004 surveys to 25.1% in the 2009 to 2012 surveys. This declining pattern was seen in both sexes and all age groups, unlike what was observed in Koreans \[[@B11]\].

Although low density lipoprotein cholesterol is the primary target for lipid control in the prevention of cardiovascular diseases, high triglycerides combined with low levels of high density lipoprotein cholesterol is a typical profile of atherogenic dyslipidemia \[[@B14][@B15]\]. High triglycerides in males may occur due to alcohol consumption and unhealthy lifestyles in those age groups. For example, high-risk alcohol consumption, defined as an average consumption of ≥7 drinks in men (≥5 drinks in women) on ≥2 occasions per week was most common in males 30 to 49 years of age, and was 4- to 5-fold more common than in women of the same age group. Furthermore, the proportion of high-fat diets was approximately twice as high among men as among women in respondents 30 to 49 years of age (15.7% vs. 8.9%).

Therefore, active screening for hypertriglyceridemia and managing hypertriglyceridemia through lifestyle modifications, including reductions in alcohol consumption, are urgent and necessary for Korean men, especially those aged 30 to 49.

MANAGEMENT OF HYPERCHOLESTEROLEMIA IN KOREANS
=============================================

Awareness of hypercholesterolemia in Koreans was found to be greater among women than among men (62.4% vs. 51.4%) ([Table 6](#T6){ref-type="table"}). It increased with age; the level of awareness in participants 30 to 49 years of age (32.1% in men and 32.6% in women) was less than half of that observed among respondents \>65 years old (77.5% in men and 78.0% in women). Furthermore, the rate of treatment, which was defined as the proportion of the population taking a lipid-lowering medication ≥20 days a month, was only 45.5% in the population with hypercholesterolemia. Due to this unacceptably low rate of treatment, the rate of control in those with hypercholesterolemia, which was defined as the proportion of the population with hypercholesterolemia with a serum total cholesterol level \<200 mg/dL, was also low, at 39.7%. However, the rate of control in the population treated with lipid-lowering medications was 84.3%, which means that when it is appropriately diagnosed and treated, hypercholesterolemia is easy to control.

[Table 7](#T7){ref-type="table"} shows the management status of hypercholesterolemia during the most recent 10 years; the awareness rate in 2005 was only 24.0%, and the treatment rate was 17.3%. Since then, through the fourth to sixth stages of the KNHANES, the rate of awareness and treatment has increased by 10% points at every stage. Thus, all parameters regarding management have improved by 20% to 30% points compared with those of the third KNHANES conducted in 2005.

A recent study reported 30-year trends in mortality from cardiovascular diseases in Korea \[[@B16]\]. The total cardiovascular disease mortality rate declined over the 30-year period from 1983 to 2012, but the mortality rate due to ischemic heart disease continuously increased. As discussed above, the prevalence of hypercholesterolemia has increased in both the United States and Korea, but with different underlying patterns. Therefore, to reduce the burden of cardiovascular disease in Korea, increasing the rate of treatment among those with hypercholesterolemia is essential.

CONCLUSIONS
===========

The prevalence of hypercholesterolemia in Koreans 30 years old and over was 19.5% in 2015, meaning that one-fifth of adults had hypercholesterolemia. Although the management of hypercholesterolemia has improved over the most recent 10 years, this improvement has not proven sufficient to reduce the burden of cardiovascular disease, so it remains necessary to improve awareness and treatment among adults aged 30 to 49. For hypertriglyceridemia, regular check-ups and active management are urgent in Korean men aged 30 to 49. For women, active screening in the perimenopausal period with the goal of preventing hypercholesterolemia and metabolic syndrome is very important.
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###### Prevalence of Hypercholesterolemia among Korean Adults ≥30 Years Old in 2015

![](enm-32-30-i001)

  Age, yr   Prevalence of hypercholesterolemia, %^a^          
  --------- ------------------------------------------ ------ ------
  ≥30^b^    19.5                                       16.9   22.1
  30--49    12.1                                       14.7   9.4
  50--64    24.5                                       18.1   30.9
  ≥65       30.3                                       20.8   37.6

^a^Serum total cholesterol ≥240 mg/dL or taking lipid-lowering medications; ^b^All over 30 years old.

###### Trends in the Prevalence of Hypercholesterolemia, 2010 to 2015

![](enm-32-30-i002)

  Variable   Hypertriglyceridemia, %^a^                                               
  ---------- ---------------------------- ---------- ---------- ---------- ---------- ----------
  Total      13.5±0.6                     13.8±0.5   14.5±0.6   14.9±0.6   14.6±0.7   17.9±0.7
  Male       13.0±0.9                     12.6±0.9   12.2±0.8   13.6±0.8   13.9±1.0   16.5±1.0
  Female     13.4±0.7                     14.9±0.7   16.4±0.9   15.9±0.8   15.0±0.8   19.1±0.8

Values are expressed as mean±standard error.

^a^Serum total cholesterol ≥240 mg/dL or taking lipid-lowering medications.

###### Cholesterol Levels among Adults Aged 20 and over in the United States Based on the National Health and Nutrition Examination Survey for Selected Years (1988 to 1994 through 2011 to 2014)

![](enm-32-30-i003)

  20 Years and over, age-adjusted              1988--1994   1999--2002   2003--2006   2007--2010   2011--2014
  -------------------------------------------- ------------ ------------ ------------ ------------ ------------
  Population with hypercholesterolemia, %^a^                                                       
   Both sexes                                  22.8         25.0         27.7         27.4         27.8
   Male                                        21.1         25.3         27.7         28.0         28.4
   Female                                      24.0         24.3         27.4         26.7         27.3
  Population with high cholesterol, %^b^                                                           
   Both sexes                                  20.8         17.3         16.3         13.7         11.9
   Male                                        19.0         16.4         15.1         12.6         10.8
   Female                                      22.0         17.8         17.1         14.4         12.7
  Mean serum total cholesterol level, mg/dL                                                        
   Both sexes                                  206          203          200          196          192
   Male                                        204          202          198          194          189
   Female                                      207          204          202          198          195

^a^Serum total cholesterol ≥240 mg/dL or taking cholesterol-lowering medications; ^b^Serum total cholesterol ≥240 mg/dL.

###### Prevalence of Hypertriglyceridemia in Korean Adults ≥30 Years Old in 2015

![](enm-32-30-i004)

  Age, yr   Prevalence of hypertriglyceridemia, %^a^          
  --------- ------------------------------------------ ------ ------
  ≥30^b^    16.8                                       23.9   10.4
  30--49    17.3                                       27.5   7.9
  50--64    17.9                                       24.1   12.2
  ≥65       13.9                                       14.9   13.0

^a^Serum triglyceride level ≥200 mg/dL; ^b^All over 30 years old.

###### Trends in the Prevalence of Hypertriglyceridemia, 2010 to 2015

![](enm-32-30-i005)

  Variable   Hypertriglyceridemia, %^a^                                               
  ---------- ---------------------------- ---------- ---------- ---------- ---------- ----------
  Total      16.6±0.7                     16.2±0.7   16.8±0.8   17.1±0.7   17.9±0.8   16.8±0.8
  Male       23.9±1.3                     23.9±1.2   21.1±1.3   23.8±1.3   26.8±1.3   24.6±1.5
  Female     9.7±0.7                      8.9±0.7    12.5±0.9   10.9±0.7   9.8±0.8    9.7±0.8

Values are expressed as mean±standard error.

^a^Serum triglyceride level ≥200 mg/dL.

###### Management Status of Hypercholesterolemia in Participants of the Sixth Korean National Health and Nutrition Examination Survey (2013 to 2015)
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  Age, yr                                                   Total   Male   Female
  --------------------------------------------------------- ------- ------ --------
  Awareness^a^                                                             
   ≥30^b^                                                   57.7    51.4   62.4
   30--49                                                   32.3    32.1   32.6
   50--64                                                   62.9    61.7   63.6
   ≥65                                                      77.9    77.5   78.0
  Treatmentc                                                               
   ≥30^b^                                                   45.5    39.8   49.9
   30--49                                                   19.3    18.6   20.5
   50--64                                                   48.7    50.4   47.7
   ≥65                                                      69.9    69.9   69.9
  Rate of control (in those with hypercholesterolemia)^d^                  
   ≥30^b^                                                   39.7    37.1   41.7
   30--49                                                   15.8    15.8   15.8
   50--64                                                   42.8    47.4   40.0
   ≥65                                                      61.6    68.4   59.0
  Rate of control (in the treated)^e^                                      
   ≥30^b^                                                   84.3    88.4   81.8
   30--49                                                   76.5    76.3   77.0
   50--64                                                   84.9    90.2   81.5
   ≥65                                                      85.9    93.6   82.9

Values are expressed as percentage.

^a^Awareness: proportion of the population diagnosed by a doctor; ^b^All over 30 years old; ^c^Treatment: proportion of the population taking a lipid-lowering medication ≥20 days a month; ^d^Rate of control (in those with hypercholesterolemia): proportion of the population with hypercholesterolemia with a serum total cholesterol level \<200 mg/dL; ^e^Rate of control (in the treated): proportion of the population with a serum total cholesterol level \<200 mg/dL among those treated with lipid-lowering medications.

###### Management Status of Hypercholesterolemia during the Most Recent 10 Years
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  Variable                                                  2005 (third KNHANES)   2007--2009 (fourth KNHANES)   2010--2012 (fifth KNHANES)   2013--2015 (sixth KNHANES)
  --------------------------------------------------------- ---------------------- ----------------------------- ---------------------------- ----------------------------
  Awareness^a^                                                                                                                                
   Total                                                    24.0±2.4               38.8±1.5                      47.4±1.4                     57.7±1.3
   Male                                                     24.4±4.2               37.0±2.2                      45.2±2.3                     51.4±2.0
   Female                                                   23.8±3.0               40.3±1.8                      49.1±1.7                     62.4±1.6
  Treatment^b^                                                                                                                                
   Total                                                    17.3±2.1               26.9±1.3                      37.3±1.4                     45.5±1.3
   Male                                                     17.5±3.6               24.6±1.9                      35.8±2.0                     39.8±2.0
   Female                                                   17.1±2.6               28.6±1.6                      38.4±1.8                     49.9±1.6
  Rate of control (in those with hypercholesterolemia)^c^                                                                                     
   Total                                                    10.8±1.7               20.3±1.1                      29.9±1.2                     39.7±1.2
   Male                                                     11.0±2.5               20.2±1.7                      28.7±1.8                     37.1±1.9
   Female                                                   10.6±2.2               20.3±1.4                      30.9±1.6                     41.7±1.5
  Rate of control (in the treated)^d^                                                                                                         
   Total                                                    62.3±6.6               73.5±2.2                      78.8±1.6                     84.3±1.2
   Male                                                     63.1±11.0              80.6±3.3                      79.3±2.8                     88.4±1.8
   Female                                                   61.8±7.9               68.8±2.9                      78.5±1.9                     81.8±1.6

Values are expressed as mean±standard error.

KNHANES, Korean National Health and Nutrition Examination Survey.

^a^Awareness: proportion of the population diagnosed by a doctor; ^b^Treatment: proportion of the population taking a lipid-lowering medication ≥20 days a month; ^c^Rate of control (in those with hypercholesterolemia): proportion of the population with hypercholesterolemia with a serum total cholesterol level \<200 mg/dL; ^d^Rate of control (in the treated): proportion of the population with a serum total cholesterol level \<200 mg/dL among those treated with lipid-lowering medications.
